Chapter 6

SEDIMENT AND EROSION CONTROL TOOLS
-

Description

Sediment and erosion control tools are structures or measures, located in runoff drainage
channels or near culvert outlets, which prevent or reduce sedimentation and erosion of
earth materials caused by direct rainfall, runoff, wind, freezing, gravity, or a combination
of these. These tools may be mechanical (structural), vegetative, or acombination. Some
measures are simply armor to resist erosive forces while others reduce erosive forces.
These reducers of erosive forces include structures or measures to control runoff velocity,
reduce the flow grade, or dissipate energy. Structuresinvolve the use of pipe, rock rip
rap, rock gabions, wood materials, concrete, prefabricated blocks, geotextiles, earth,
vegetation, and many other innovative resources, ideas, and processes.

I mportanceto Maintenance & Water Quality

Today, many natural streams and channels have agraded from the influx of silts and
sediments from farming operations and erosion along unpaved roadways. This agradation
has filled many flood plains and wetlands which has diminished natures method of
purifying water, led to increased flooding in low areas, and reduced or endangered fish
and plant resources.

Sediment and erosion control structures protect the integrity of runoff drainage systems,
roadways, and embankments by reducing degradation and agradation which can lead to
roadway or bank failure, flooding, and/or recurring maintenance. Also, these structures
and measures increase infiltration, reduce sedimentary pollutants which damage stream,
lake, and pond ecosystems, and, reduce transport of debris which may accumulate and
block channels and culverts.

Reducing runoff velocities and dissipating the energy contained within flowing water
helps reduce and prevent the degradation of natural channels aswell as man-made
channels. Runoff volumes are reduced by the creation of better opportunities for
infiltration. This becomes atwo-fold benefit by decreasing the potential of erosion from
overland flow while increasing groundwater recharge from increased infiltration.
Streams, channels, and ditches have better opportunities to recover from scour and
sedimentation by re-establishing or revitalizing vegetation growing within them and thus
improving the ability of natural processesto filter and deliver runoff to creeks and rivers
with less sediment accompanying it.
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| mplementation

Structures

Hay Bale Dikes

Very temporary structures constructed
of rectangular hay bales tightly butted
together, embedded four inches into
the ground, and staked to the ground as
shown in figure 6-1. Designed to
temporarily impound or divert water,
not filter it. Heavier, coarse sediments
are settled out by the impoundment of
water. The bales are too dense and not
tall enough to act appreciably asfilters.
Use and installation techniqueis
critical to proper performance.

Criterion For Use:

Hay bale dikes should be used only in areas of
low flow velocity, such as; where concentrated
flows are very low and enough upgrade
storage capacity is available so that runoff is
not likely to overflow the top of the hay bales,
and, on areas of sheet flow, such as slopes and
graded areas, where a series of these dikes
may be placed cross-slope on the contour with
ends turned up to prevent flow around them.

Hay bale dikes usually require closer spacing
as land/channel gradientsincrease. Thisis
necessary to create more storage and induce
more infiltration, and thus prevent or reduce
the potential of flow over-topping the bales.
Erosion on the backside of the hay bale
structures, created from over-topping energy,

Backfill w/ 4"
Compacted Soil
To Prevent Piping

Staked and Entrenched
50 Ib Straw Bale

2" x 2" Wood Stakes

{ Minimum 2 Per Bale

Undisturbed
Downstream

4" Minimum

Figure 6-1. Hay Bale Dikes

Small construction sites/locations
whereindividua structures are
being

constructed such as, drop inlets,
permanent grade stabilization
structures, pipes, culverts, grade
work, etc. Hay baes aretypicaly
removed when these works are
completed or shortly thereafter.

Seeded or sodded areas. |n some
cases, where aestheticsisnot a
concern, hay bales may beleftin
place after vegetation is
established.

Whenever possible, remove sediment

Entrenchment

may negate erosion control benefits created
with the front-side settling of sediments.

buildup from the front (upstream) side after
every sediment depositing event. Do not
allow sediment to accumulate closer than six
(6) inches of the top of the lowest hay bale.
Re-secure and tighten all hay bale dikes
after every rainfall event and replace
damaged bales.

Use during seasons of low intensity storms
and in areas where protection from sediment
and erosive water flow is needed for durations
of less than 60 days, such as;
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Ineffective Placement
(Parallel to Flow)

Poorly Installed Hay Bales

Improper Construction, Ineffective
Installation, and Mis-application
(Concentrated Flow)

Exhibit 6.1b - Proper use and/or installation of hay bale dikes.
Exhibit 6.1 - Hay Bale Dikes



Exhibit 6.2b - Improperly placed and erected silt fence.
Exhibit 6.2 - Silt Fence



Top Strand
Gauge
Line Wir

12 1/2 Gauge

Bottom Strand
Minimum 10
Gauge

Minimum 10_\_

Silt Fence

Temporary structure constructed of pervious geotextile fabric supported vertically by steel or
wood posts. Designed to slow, temporarily impound, andfilter sediment laden water. Sediments
are settled out by the impoundment of water and filtered by the fabric, although filtration
diminishes with sedimentation sealing the fabric pores. May be used to redirect runoff instead
of impounding it. Installation technique and maintenance is critical to proper performance.

10" Maximum

Stay Wires Min. Geotextile Fabric
12 1/2 Gauge

es Min

Steel or Wood Post

Geotextile Fabric

Bury Toe
of Fabric

Ground

Side View

End View

Figure 6-2. St Fence Details

Criterion For Use:

To be used only in areas of low flow velocity
where concentrated flow volumes are low, and
enough upgrade storage capacity is available
where runoff will pond, then filter through the
fabric or infiltrate, and not overflow the top of
thefence. Common use areasinclude slopetoes
and outlets where sheet flow from slopes and
graded areas can potentialy carry sediment off
site.

Silt fence filters usually require closer spacing
as land/channel gradients increase. This is
necessary to create more storage and induce
moreinfiltration, and thus prevent or reduce the
potential of flow over-topping the fence.

Use in areas where protection from sediment
and erosive water flow is needed for an
indefinite period of time, such as;

a Large or small sites/locations where

individua structural units are being
constructed such as, drop inlets,
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permanent grade stabilization
structures, pipes, culverts, grade work,
€tc.

b. At the perimeter of disturbed areas
where runoff leaves the site.

C. Seeded or sodded areas. In some
cases, whereaestheticsisnot aconcern
and the structure poses no adverse
conditions, silt fences may be left in
place after vegetation is established.

Whenever possible, remove sediment buildup
from the front (upstream) side after every
significant sediment depositing event. Do not
allow sediment to accumulate closer than half
way of the top of the lowest point in the fence.
Re-secure and tighten fencing and fabric after
every significant runoff event, especialy
checking the toe of the fabric for breaches.



Rock Ditch Check/Check Dam

Semi-permanent to “permanent” structure composed of stone, asshown infigure6-3, whichwill
eddy water behind it, settle out sediment, and allow water to pass through and/or over its crest.
Once sediment hasfilled in behind the structure the active function of collecting sediment will
cease, however, it will continue to act as a stabilizing force for the ditch bottom grade.

Top of Side Slopes (“Wings”) =l
Top of Side Slopes (“Wings”)

Roadway

Outlet Apron Backfill For Shoulder

Ditch/Channel
Bottom

Geo-fabric or i i e %__________I il
Aggregate Filter } |
Rip Rap i

Key Trench
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Eroded Ditch
Bottom (Filled)

Key Trench

PROFILE KEYWAY SECTION
Figure 6-3. Rock Ditch Check/Check Dam Details

The roadway crown, shoulder, and ditch bottom elevations must be maintained constant for as
long as possible to extend the life of these structures and make them cost effective. Unchecked
roadway degradation renders these stationery structures useless and may alow them to become
accelerants to erosion rather than aids against it.

For optimum performance, these structures must be designed by a professional engineer,
meticulously installed, and rigorously maintained. Structures must be embedded into the side
banks, toed into the channel bottom at the outlet, and have aflow channel deep enough to handle
normal runoff to minimizethe potential for over-flow scour around the edges. Also, thereshould
be enough outlet apron to dissipate the energy of water overflowing the crest to protect the toe
from the undermining scour which leads to failure. A toe-wall at the end of the apron is often
necessary. Continual maintenanceiscritical until the structure has stabilized and “ seated” itself.

Lateral runoff from adjacent roadway surfaces or back slopes must be directed safely into the
ditch or structure to prevent washout along the edges of the structure. Construct the structure of
stone large enough, or otherwise secured in place (ie. grouted, gabion, etc.), to resist expected
velocities. A geotextile fabric or aggregate filter should lay between all stone to ground contact
surfaces, with overlap at fabric seams, and fabric or aggregate overl apping the exposed edges at
the surface as shown in figure 6-3.
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Level Spreader

Semi-permanent to permanent trench used to spread, and discharge water flow over awide area.
This structure reduces concentrated flow, increases infiltration, and allows for sediment to be
removed by settling and filtering. Level spreaders are generally used at the toe of a slope, but
can be used to intercept concentrated runoff and disperse it across the head (top) of a slope or
grade. Thisapplication can be useful in protecting road banks from concentrated flow entering
from upland drainage areas.

Asshowninfigure 6-4, it is constructed as awater impounding channel or trench, cut on alevel
contour into a slope or grade. The front (downslope) edge alows shallow discharge over its
entirelength when theimpoundment isfull. Theimpoundment should be shallow, but deep and
wide enough to reduce surface turbulence from the runoff inflow allowing the water to evenly
fill the impoundment and then flow smoothly over the discharge point along the front edge no
deeper than 1/2" at peak design flow. The impoundment will catch sediment and will require
periodic clean-out maintenance.

] B:lr

g

| S I O A I A BN B I
100' minimum

Level Grade On Discharge

Undisturbed
Vegetation

6" min.

SECTION “A - A" SECTION “B - B”

Figure 6-4. Level Soreader Details
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Log and Brush Check Dam

Semi-permanent or temporary structure constructed of brush intermeshed with logs staked to the
ground or arranged across the channel as shown in figure 6-5 below. Geotextile fabric may be
placed across the front face of the structure for added performance. These structures are
designed to slow, temporarily impound, and filter sediment laden runoff. Sediments are settled
out by the impoundment of water, and filtered by the brush and fabric. Installation techniqueis
critical to proper performance.
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Figure 6-5. Log and Brush Check Dam Details

Thesestructuresareintended to be used in areas of high flow vel ocity and moderate concentrated
flows. Thestructure should be designed for agiven storage capacity wherethe design runoff will
pond, then filter through the structure. Excess storm flow will overflow the top of the structure
or will bypass, as per design, onto a stable outlet.

These structures are not likely to be used within road right-of-ways, however, there arefeasible
applicationsin specific situations where easements, public lands, or other permissible locations
exist. Specifically, these structureswill be used in areas where sediment detention is needed for
an extended period of time, such as; road turn-outs, swales, ditches, intermittent streams, or
other areasreceiving concentrated flow from disturbed or fallow (bare) areas. Structures should
be placed as near as possible to the perimeter of the disturbed areas where runoff leavesthe site.

Other locations arelow flow perennial streams below road crossings or other placeswhereland
disturbance dueto construction and/or maintenanceistaking place. Thesestructureswill almost
always require removal after stabilization of disturbed area, however, they may be left in place
if determined by the engineer that no adverse effects to the stream and surrounding hydrology
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will occur. Sediment from the disturbed area, accumulated by the structure, should be removed
and properly disposed as needed until re-stabilization is complete. Remove sediment buildup
from the front (upstream) side before it accumulates within half way of the top of the lowest
point in the structure.

Sediment Trap

Temporary basin created by either excavation, earth or rock embankment, or a combination of
theseto intercept, trap, and retain sediment from runoff while allowing detained runoff to slowly
drain, infiltrate, or both. Sediment laden runoff can be drained and filtered by perforated pipe,
rock filtration and/or rock dam seepage, infiltration, or acombination of these. These structures
are usually used during construction or maintenance practices. They areeasily and economically
constructed and offer versatility of location. Material sused to construct them can bedemolished
and constructively used or disposed on sitewhen the structure’ sservice areahas been adequately
stabilized.

Because of the predominantly temporary nature of these structures, they usually requireremoval
of collected sediment after each runoff event to restore adequate operating capacity and are
constructed with an emergency bypass for excessive runoff events. Larger sediment traps with
extended sediment retention capabilities and large drainage areas should be designed by a
professiona engineer experienced in hydrology. “Rule of Thumb” criteria, developed by a
professional engineer, may be used for local (countywide) application for limited size
watersheds.

Sediment Basin

Semi-permanent to permanent version of the Sediment Trap constructed by either excavation,
embankment, or acombination of theseto intercept, trap, and retain sediment from runoff while
allowing detained runoff to slowly drain, infiltrate, or both. Thesestructures, illustratedinfigure
6-6, are used for indefinite periods of sediment collection associated with long term disturbance
of the earth such as mining, farming, unpaved road drainage, etc. Sediment and runoff storage
capacitiesareoftenlarger than sediment traps, and embankmentsare usual ly constructed of more
permanent material s such as compacted earth, rock, concrete, etc. Sediment laden runoff can be
drained and filtered by perforated pipe, rock filtration, rock dam seepage, infiltration, pumping,
or acombination of these. Three “clean water” drainage or discharge methods are described
below.

Riser pipe and barrel - The top section of risers are most often perforated, but may not be,

depending on storage volume of the basin, percolation/recovery rate, probable peak runoff
volumes, other basin drainage mechanisms, or any combination of these.
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Riprap/aggregatefilter dam- Thisporousdamisconstructed at |east onefoot higher than height
at maximum design runoff retention volume. Runoff will drain through riprap and/or coarse
aggregate leaving behind sediment. Rock in the dam may need cleaning and re-mixing to
improve permeability when in use for extended periods or when frequent, sediment laden
discharges have entered the structure. By-passis usually the top of the dam.

Underdrainfilter - An aggregate-shrouded pipe network buried at the bottom of the basin. This
systemisfor amore elaborate, structure and works best where the basin is constructed in sandy
soils. May be used in conjunction with other discharge methods.

A professional engineer experienced in hydrology should be consulted for design of these
structures. Ideally, sediment basins should be elongated in the direction of flow with thelength
at least twice the width to obtain the most effective settling of sediments. Depth should be
determined based on length and width dimensions and volume requirements for runoff storage
plussediment retention. Consideration may begiven to outflow and/or infiltration versusinflow
in determining runoff detention volume.
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Figure 6-6. Sediment Basin Illustration

Riparian Buffer

Areaor strip of undisturbed vegetation between sensitive areas such as streams, wetlands, ponds,
etc. and areas of land disturbance and/or fallow (bare) ground such as unpaved roads,
construction sites, etc. asillustrated infigure6-7. Ideally the vegetation consists of trees, shrubs,
brush, grass, various under story vegetation, and bio-mass (dying and decaying plant materias).
Riparian buffers can be naturally existing or may be designed and planted.
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Left Side Basin Right Side Basin

Typical Sediment Basin Use on an Unpaved Roadway

Other Types of Sediment Basins

Exhibit 6.3 - Sediment Basins



Established Riparian Buffers

Planted Riparian Buffers

Exhibit 6.4 - Riparian Buffers



Roadway

Riparian Buffer Of Trees, Brush, Grass, and Bio-Decay

Figure 6-7. Riparian Buffer Illustration

Road ditches, turn-outs, and other water disposal systems from roadways should empty into a
riparian buffer, whenever possible, before entering sensitive areas. The discharge from these
disposal systems should be fanned (spread out) as much as possible as it transitions from the
concentrated channel to the riparian buffer (see Figure 6-4, Level Spreader Details). The
distance from concentrated discharge to sensitive areas should be adequate to allow vegetation
to grow through and stabilize deposited sediments. The minimum distance should befifty feet.

Riparian buffers may become filled and damaged from excessive sedimentation. This may

require additional spreading of the runoff or delicate removal of sediment from the buffer. In
either case, aneed for additional upland sediment control is indicated.
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